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CIRCULAR SAW 

Field of the Invention 

The present invention relates to circular saws, such as miter 
saws, which have a table for placing thereon a workpiece to be cut, 
5 and which have a saw unit that includes a saw blade and that is 
horizontally and vertically movable relative to the table. 

Description of the Related Art 

In circular saws of this type, when a workpiece is to be cut 

1 0 by lowering a saw unit toward a table or when a cutting operation known 
as a chopping operation or a miter cutting operation is performed, 
the position of the saw unit in the horizontal direction preferably 
should be fixed by using a fixing device, such as a fixing bolt 
disclosed in U.S. Patent No. 5,437,214. 

15 However, manually tightening a fixing bolt to fix the 

horizontal position of the saw unit every time that a cutting operation 
is performed or every time after the miter saw unit is set at an 
appropriate horizontal position above the workpiece is both 
troublesome and time consuming. As a result, circular saws of this 

20 type possess a substantial hindrance in operability. If the cutting 
operation is performed without tightening the fixing bolt, the saw 
unit is free to move or slide in the horizontal direction. Therefore, 
a reaction force may be applied to the saw unit in response to the 
workpiece contacting the rotating saw blade, such that the reaction 

25 force pushes the saw unit horizontally toward an operator. In order 


to counteract this reaction force, the operator is required to hold 
the saw unit with his hand during the cutting operation, thereby 
hindering the operation of the saw unit. 

A similar problem may be caused when the cutting operation is 
5 performed by moving the saw unit in the horizontal direction - In order 
to perform this cutting operation, the operator must lower the saw 
unit to a predetermined level such that the lower portion of the saw 
blade is positioned below the workpiece. The operator then pushes 
the saw unit horizontally to cut the workpiece. During the horizontal 
10 movement of the saw unit, the operator must manually maintain the 
vertical position of the saw unit, which can provide difficulties for 
the operator. 

Summary of the Invention 
1 5 The present invention provides an improved circular saw having 

a table and a saw unit that is horizontally and vertically movable 
relative to the table, the saw unit including at least one locking 
device that improves the operability of the circular saw. 
Preferably, the circular saw may include: 
20 a table having an upper surface for placing a workpiece thereon; 

a saw unit having a saw blade mounted thereon; 
a support device for supporting the saw unit on the table such 
that the saw unit is movable in a horizontal direction parallel to 
the upper surface of the table and is movable in a vertical direction 
25 relative to the upper surface of the table; and 


at least one of a first lock device and a second lock device, 
the first lock device being operable to prevent the saw unit from moving 
in the horizontal direction in response to the movement of the saw 
unit in the vertical direction, and the second lock device being 
5 operable to prevent the saw unit from moving in the vertical direction 
in response to the movement of the saw unit in the horizontal direction. 

If the first lock device is provided according to a first 
embodiment , the operator can perform a chopping operation without the 
need to manually fix the saw unit in the horizontal position and 
10 without the need to hold the saw unit in the horizontal direction 
against the reaction force generated by the saw blade contacting the 
workpiece. Therefore, the chopping operation can be smoothly and 
easily performed if the first lock device is utilized. 

Preferably, the first lock device includes a fixing member that 
15 is operable to fix the saw unit in position relative to the table in 
the horizontal direction, an actuator for operating the fixing member, 
and a sensor device for detecting the vertical movement of the saw 
unit. 

In addition, the support device may include, for example, a 
20 support arm mounted on the table, a slide member horizontally slidable 
relative to the support arm, and a hinge device for vertically 
pivotally connecting the saw unit to the slide member. In such a case, 
the fixing member is operable to fix the slide member in position 
relative to the support arm, and the sensor device can detect the 
25 vertical pivotal movement of the saw unit relative to the slide member. 


Preferably, the slide member is a slide shaft that is slidably 
inserted into a holder provided on the support arm. In such a case, 
the fixing member may be a screw that is inserted into a threaded 
hole formed in the holder in a direction perpendicular to the axial 

5 direction of the slide shaft. The screw preferably has one end for 
abutting the slide shaft . The actuator may serve to rotate the screw 
in both clockwise and counterclockwise directions so as to move the 
screw toward and away from the slide shaft. In order to protect the 
actuator and the screw from the outside environment , a dust cover may 

10 preferably be mounted on the holder to cover the actuator and screw. 

The sensor device preferably may include a detector plate 
mounted on the slide shaft and an optical sensor mounted on the saw 
unit opposite of the detector plate or vice versa. A plurality of 
parallel identification bars may be marked on the detector plate and 

15 may be spaced from each other by a predetermined distance. A light 
source is directed towards the bars and the optical sensor can detect 
the movement of the bars as a changing light /dark pattern. If the 
optical sensor detects the vertical movement of the saw unit relative 
to the table, a signal is provided to the actuator and the actuator 

20 will rotate the screw to abut the slide shaft. As a result of this 
operation, the saw unit is fixed in the horizontal direction while 
the saw unit is moving in the vertical direction. 

In a second embodiment , the second lock device may be provided 
in the circular saw and may preferably include a fixing member that 

25 is operable to fix the saw unit in position relative to the table in 


the vertical direction, an actuator for operating the fixing member, 
and a detector for detecting the horizontal movement of the saw unit . 

If the second lock device is provided , the operator can perform 
a cutting operation while the saw unit is moved in the horizontal 
5 direction, without the need to manually hold the saw unit in position 
in the vertical direction* Therefore, the cutting operation can be 
smoothly and easily performed. 

In this second embodiment, the support device preferably 
includes a support arm mounted on the table, a slide member 

1 0 horizontally slidable relative to the support arm, and a hinge device 
for vertically pivotally connecting the saw unit to the slide member, 
as was generally described in connection with the first embodiment. 
The fixing member is preferably operable to fix the pivotal position 
of the saw unit relative to the slide member, and the sensor device 

1 5 detects the horizontal sliding movement of the slide member relative 
to the support arm. 

Further, if the slide member is a slide shaft that is slidably 
inserted into a holder provided on the support arm, as was also 
described in connection with the first embodiment, the fixing member 

20 may be a screw that is inserted into a threaded hole formed in the 
saw unit in a direction parallel to the pivotal axis of the saw unit . 
The slide shaft may include a flange portion having an abutting surface 
extending within a plane perpendicular to the pivotal axis of the saw 
unit, so that one end of the screw abuts the abutting surface of the 

25 flange portion. The actuator preferably serves to rotate the screw 


in both clockwise and counterclockwise directions so as to move the 
screw toward and away from the abutting surface . In order to protect 
the actuator and the screw from the outside environment, a dust cover 
may preferably be mounted on the saw unit to cover the actuator and 
5 screw. 

As with the sensor device of the first lock device, the sensor 
device of the second lock device may include a plurality of parallel 
identification bars marked on the slide shaft and an optical sensor 
provided on the holder or vice versa . The parallel bars may be spaced 

10 from each other by a predetermined distance in the longitudinal 
direction of the slide shaft. The optical sensor may detect the 
movement of the parallel bars as a changing light /dark pattern. If 
the optical sensor detects the horizontal movement of the saw unit 
relative to the table, a signal is provided to the actuator and the 

1 5 actuator will rotate the screw to abut the abutting surface of the 
flange portion. As a result of this operation, the saw unit is fixed 
in a vertical position while the saw unit is moving in the horizontal 
direction . 

Additional features, aspects and advantages of the invention 
20 will become more fully apparent from the claims and the description 
when it is read in connection with the drawings. 


Brief Description of the Drawings 

FIG. 1 is a side view of a circular saw according to a first 
25 representative embodiment of the present invention; 

6 


FIG. 2 is a plan view of FIG, 1; 

FIG. 3 is an enlarged view of a slide mechanism and a vertical 
hinge mechanism of the circular saw; 

FIG. 4 is a plan view of FIG. 3; 
5 FIG. 5 is an enlarged plan view of a slide lock mechanism; 

FIG. 6 is a sectional view taken along line VI -VI in FIG. 5; 

FIG. 7 is a side view of a circular saw according to a second 
representative embodiment of the present invention; 

FIG. 8 is a plan view of FIG. 7; 
10 FIG. 9 is an enlarged view of a slide mechanism and a vertical 

hinge mechanism of the circular saw shown in FIG. 7; and 

FIG. 10 is an enlarged view of a slide lock mechanism as viewed 
from a direction indicated by arrow X in FIG. 9. 

15 Detailed Description of the Preferred Embodiments 

A first representative embodiment of the present invention will 
now be described with reference to FIGS. 1 to 6. 

A circular saw 1 is generally shown in FIGS. 1 and 2 and includes 
a table 10 for placing a workpiece (not shown) thereon. A saw unit 

20 50 is mounted on the table 10 by means of a support device including 
a lateral pivot mechanism 20, a horizontal slide mechanism 30, and 
a vertical hinge mechanism 40. The lateral pivot mechanism 20 is 
disposed at the rear portion (left side portion as viewed in FIG. 1) 
of the table 10. The slide mechanism 30 is disposed above the lateral 

25 pivot mechanism 20. The circular saw 50 is mounted on the front side 


(right side as viewed in FIG. 1) of the slide mechanism 30 by means 
of the vertical hinge mechanism 40. 

The construction of the table 10 and the lateral pivot mechanism 
20 will now be briefly described. The table 10 is rotatably mounted 
5 on a base 11. The base 11 includes a pair of auxiliary tables 11a 
disposed on both lateral sides of the table 10 and extending outwardly 
therefrom. The auxiliary tables 11a each have upper surfaces, which 
surfaces extend to be substantially flush with an upper surface of 
the table 10, on which the workpiece to be cut is placed. A fence 
10 12 extends between the auxiliary tables 11a across the table 10 and 
serves to determine the position of the workpiece placed on the table 
10. Thus, the fence 12 has an abutting surface 12a to abut the 
workpiece . 

The table 10 has an extension 13 that extends forwardly 
15 (rightwardly as viewed in FIG. 1) from the table 10. A pair of plates 
14 are mounted on the extension 13 and provide a slot between each 
other for permitting insertion therebetween of a saw blade B mounted 
on the saw unit 50. The plates 14 have upper surfaces that are 
substantially flush with the upper surface of the table 10. A hand 
20 grip 15 extends forwardly from the front end of the extension 13, so 
that the operator can turn the table 10 while grasping the hand grip 
15. 

The lateral pivot mechanism 20 is provided for performing a 
bevel cutting operation with the saw unit 50 or the saw blade B inclined 
25 rightward or leftward relative to the workpiece. The lateral pivot 


mechanism 20 includes a stationary member 21 secured to the table 10 , 
and a pivotal member 22 pivotable in right and left directions about 
an axis within a horizontal plane or a plane parallel to the upper 
surface of the table 10. The lateral pivotal position of the pivotal 
5 member 22 can be fixed by tightening a fixing screw 23. 

The pivotal member 22 has a support arm 22a extending upwardly 
from the stationary member 21. A cylindrical holder 31 is provided 
on the upper end of the support arm 22a and comprises the slide 
mechanism 30 described above. 
10 a pair of cylindrical holder elements 32 are fixedly received 

within the holder 31. A slide shaft or a spline shaft 33 extends 
through the holder elements 32 and engages therewith such that the 
spline shaft 33 is axially slidably movable but is not rotatable 
relative to the holder elements 32. A slide lock mechanism 60 is 
1 5 provided on the holder 31 for preventing the spline shaft 33 from moving 
in the axial direction relative to the holder 31 or for preventing 
the saw unit 31 from moving in the horizontal direction relative to 
the table 10. 

The slide lock mechanism 60 is shown in detail in FIGS. 3 to 
20 6. A threaded hole 31a is formed in the upper central portion of the 
holder 31 and extends towards the center of the holder 31. A fixing 
screw 61 screws into the threaded hole 31a, so that one end of the 
fixing screw 61 abuts an outer surface of the spline shaft 33 when 
the fixing screw 61 is tightened. With one end of the screw 61 pressed 
25 against the spline shaft 33. the spline shaft 33 is prevented from 


moving relative to the holder 31. As a result, the saw unit 50 is 
prevented from moving in the horizontal direction. 

As shown in FIG. 6, the fixing screw 61 has a head 61a, to which 
first and second connecting members 62 and 63 are attached. The first 
connecting member 62 has a connecting opening 62a formed therein . The 
connecting opening 62a has a hexagonal configuration for closely 
fitting the head 61a of the fixing screw 61 therein such that fixing 
screw 61 rotates in unison with the first connecting member 62. As 
shown in FIG. 6, the second connecting member 63 is folded to have 
a substantially J-shaped configuration and overlaps the first 
connecting member 62 such that the folded end extends from one end 
of the first connecting member 62 and engages the lower surface of 
the head 61a of the fixing screw 61. The first and second connecting 
members 62 and 63 are secured to each other by a screw 64. Thus, the 
second connecting member 63 serves to prevent the first connecting 
bracket 62 from being removed from the head 61a of the fixing screw 
61. 

With this construction, as shown in FIG. 5, when the first 
connecting member 62 pivots by a predetermined angle, the fixing screw 
61 rotates by the same angle, so that the fixing screw 61 is moved 
axially toward and away from the spline shaft 33. When the fixing 
screw 61 is moved toward the spline shaft 33 to abut therewith, the 
spline shaft 33 is prevented from moving in the axial direction, so 
that the saw unit 50 is prevented from moving in the horizontal 
direction. On the other hand, when the fixing screw 61 is moved away 


10 


from the spline shaft 33, the spline shaft 33 is permitted to move 
in the axial direction, so that the saw unit 50 is permitted to move 
in the horizontal direction. 

Although the head 61a and the connecting opening 62a are 
5 hexagonal in this representative embodiment , other configurations may- 
be utilized as long as the configurations of the two parts conform 
to each other. In addition, the second connecting member 63 and the 
screw 64 may be omitted by directly joining the first connecting member 
62 to the fixing screw 61 by welding, for example. 

10 The first connecting member 62 preferably is pivoted by an 

actuator 66 that comprises a solenoid (not shown) . To achieve this 
operation, a connecting hole 62b is formed in one end of the first 
connecting member 62 opposite to the connecting opening 62a. The 
actuator 66 preferably has a rod 66a joined to an interlock bar 65 

15 that engages the connecting hole 62b. As a result, when the solenoid 
of the actuator 66 is activated, the rod 66a moves leftward as indicated 
by dotted lines in FIG. 5. On the other hand, when the solenoid is 
deactivated, the rod 66a moves rightward as indicated by solid lines 
in FIG. 5 . When the rod 66a moves leftward, the fixing screw 61 rotates 

20 in a clockwise direction, so that the fixing screw 61 is moved axially 
toward the spline shaft 33 so as to abut therewith. When the rod 66a 
moves rightward, the fixing screw 61 rotates in a counterclockwise 
direction, so that the fixing screw 61 is loosened and is moved away 
from the spline shaft 33. 

25 The actuator 66 is activated and deactivated based upon the 

11 


detection of vertical pivotal movement of the saw unit 50 , as will 
be explained later. 

As shown in FIGS, 1, 3 and 4, a dust cover 67 optionally may- 
be formed integrally with the outer surface of the holder 41 so as 
5 to substantially enclose the actuator 66 and the first and second 
connecting members 62 and 63 constituting the slide lock mechanism 
60, so that the slide lock mechanism 60 is protected from dust by the 
dust cover 67. 

In addition, as shown in FIGS. 1 and 3, a pair of bellows 34 

10 optionally may be fitted over the spline shaft 33 between the front 
end (right side as viewed in FIG. 1) of the spline shaft 33 and the 
front end of the holder 31 and between the rear end (left side as viewed 
in FIG. 1) of the spline shaft 33 and the rear end of the holder 31, 
so that the spline 33 is protected from dust by the bellows 34. The 

1 5 saw unit 50 is mounted on the front end of the spline shaft 33 by means 
of the vertical hinge mechanism 40. 

As shown in FIGS. 3 and 4, a pivotal support bracket 41 having 
a bifurcated configuration preferably is fixed to the front end of 
the spline shaft 33. The saw unit 50 has a pivotal connecting portion 

20 51 that is pivotally supported between the bifurcated portions of the 
pivotal support bracket 41 by means of a pin 42, so that the saw unit 
50 is vertically pivotable about an axis of the pin 42. 

A vertical movement detecting device is provided in this 
representative embodiment in order to detect when the saw blade B is 

25 moving in a vertical direction relative to the table 10 . When vertical 

12 


movement is detected, the actuator 66 is activated and the screw 61 
is tightened to abut the spline shaft 33 . While a variety of detecting 
means may be utilized with the present invention, a preferred optical 
sensor will be particularly described. 
5 According to this representative embodiment , a detector plate 

51 is attached to one of the bifurcated portions of the pivotal support 
bracket 41 and extends obliquely and upwardly along one side surface 
of the pivotal connecting portion 51. The detector plate 51 has a 
plurality of parallel identification bars 52a marked on an outer edge 
10 thereof. The parallel bars 52a preferably are arranged in series 
within a predetermined range about the pivotal axis of the saw unit 
50. The parallel bars 52a preferably are equally spaced from each 
other . 

A photoelectric sensor 53 is mounted on one side surface of 
15 the pivotal connecting portion 51 for detecting the light reflected 
from the parallel bars 52a. The photoelectric sensor 53 includes a 
light source and a light detector (not shown) . The light source emits 
light towards the detector plate 52 at a point within an area including 
the parallel bars 52a, and the light detector senses light reflected 
20 by the detector plate 52. As long as the detector plate 52 is held 
in a fixed position, the light pattern reflected from the parallel 
bars 52a remains constant. However, when the detector plate 52 is 
moved as the saw unit 50 is pivoted (at any speed including a uniform 
speed), the light pattern reflected from the parallel bars 52a as 
25 sensed by the light detector will change. The photoelectric sensor 

13 


53 therefore detects the vertical pivotal movement of the saw unit 
50 as a change in the light pattern of the reflected light. 

The photoelectric sensor 53 outputs a control signal to a 
control unit (not shown) when the change in light pattern is detected. 
5 The control unit then supplies power to the solenoid of the actuator 
66, so that the solenoid is activated. As a result, the spline shaft 
33 or the saw unit 50 is automatically fixed in position in the 
horizontal direction by the abutment of the screw 61 . This fixed state 
is maintained as long as the saw unit 50 vertically pivots. 

10 When the vertical pivotal movement of the saw unit 50 stops, 

the light pattern detected by the photoelectric sensor 53 becomes 
constant again, or a change in the light pattern between is no longer 
detected; therefore, the photoelectric sensor 53 no longer outputs 
the control signal. As a result, the control unit deactivates the 

15 solenoid of the actuator 66 and the fixing screw 61 is automatically 
loosened to permit movement of the spline shaft 33 in the axial 
direction or to permit movement of the saw unit 50 in the horizontal 
direction. 

The construction of the saw unit 50 will now be briefly 
20 described. As shown in FIGS. 1 and 2, the saw unit 50 includes a motor 

54 for rotatably driving the saw blade B, a handle 55 that may be held 
by the operator, a blade case 56 for substantially covering the upper 
half of the saw blade B, and a safety cover 57 for substantially 
covering the lower half of the saw blade B. A link arm 58 is connected 

25 between the pivotal support bracket 41 of the vertical hinge mechanism 

14 


40 and the safety cover 57, so that the safety cover 57 is movable 
to cover and uncover the lower half of the saw blade B in response 
to the pivotal movement of the saw unit 50. 

A compression coil spring 59 is provided between the pivotal 
5 support bracket 41 of the spline shaft 33 and the pivotal connecting 
portion 51 of the saw unit 50 for normally maintaining the saw unit 
50 in its uppermost vertical position away from the workpiece to be 
cut. A duct 51a is mounted on the saw unit 50 and is in communication 
with the interior of the blade case 56, so that cutting chips and dust 
10 from the workpiece can be removed from the interior of the blade case 
56 . The cutting chips discharged from the duct 51a may be collected 
by a bag (not shown) that is attached to the outlet of the duct 51a. 

According to the circular saw 1 of this representative 
embodiment, when the saw unit 50 is vertically pivoted, such a pivotal 
15 movement is detected by the photoelectric sensor 52 as a change in 
the reflected light pattern. As a result, the photoelectric sensor 
52 outputs a control signal to activate the actuator 66 and thereby 
rotate the fixing screw 61 in the clockwise direction, so that the 
saw unit 50 as well as the spline shaft 33 are automatically fixed 
20 in position in the horizontal direction. Therefore, during the 
cutting operation performed by lowering the saw unit 50 toward the 
workpiece, the saw unit 50 is effectively prevented from moving in 
the horizontal direction and the operator can smoothly and easily 
perform the cutting operation without being required to hold the 
25 workpiece against reaction force of the saw blade B. Also, the 


15 


operator is not required to manually tighten a fixing screw. 
Therefore, the operation of the circular saw 1 can be substantially 
simplified. 

A second representative embodiment of the present invention 
5 will now be described with reference to FIGS. 7 to 10. A circular 
saw 100 of the second embodiment is different from the first embodiment 
mainly in that a pivot lock mechanism 110 is provided in place of the 
slide lock mechanism 60. The pivot lock mechanism 110 is operable 
to prevent the saw unit 50 from pivoting in the vertical direction 
10 during the movement of the saw unit 50 in the horizontal direction. 
In all other respects, the construction of the circular saw 100, and 
in particular, the construction of a table, pivotal support portion 
and a saw unit, is the same as the circular saw 1 of the first 
representative embodiment. Therefore, in FIGS. 7 to 10, like parts 
15 are given the same reference numerals as in the first representative 
embodiment, and the description of like features will be omitted. 

As shown in FIGS. 7 and 9, the circular saw 100 preferably 
includes a slide mechanism 101 comprising a cylindrical holder 102 
and a spline shaft 104 . The holder 102 has a pair of cylindrical holder 
20 elements 32 for slidably receiving the spline shaft 104. A 
photoelectric sensor 103 preferably is mounted on the holder 102 of 
the slide mechanism 101 and includes a light source and a light detector 
(not shown). The light source emits light downwardly toward the 
spline shaft 104. 

25 The spline shaft 104 has a plurality of parallel identification 
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bars 104a marked thereon. The parallel bars 104a are equally spaced 
from each other in the axial direction of the spline shaft 104. The 
sensor 103 is operable in the same manner as the photoelectric sensor 
53 of the first embodiment to detect a change in the light pattern 
5 or a change in the amount of light reflected at a point within an area 
including the parallel bars 104a when the spline shaft 104 is moved 
in the axial direction. Thus, the photoelectric sensor 103 serves 
to detect the horizontal movement of the saw unit 50 . This function 
is different from the photoelectric sensor 53 of the first 
10 representative embodiment, in which the vertical pivotal movement 
of the saw unit 50 was detected. 

The pivot lock mechanism 110 is disposed on one side of the 
pivotal support portion 51 of the saw unit 50. The parts of the pivot 
lock mechanism 110 are substantially the same as those of the slide 
15 lock mechanism 60 of the first embodiment. Thus, the pivot lock 
mechanism 110 preferably includes an actuator 66, an interlock bar 
65, first and second connecting brackets 62 and 63 and a fixing screw 
61 . In this embodiment , however, the fixing screw 61 is inserted into 
a threaded hole 111a formed in a protrusion 111 that is integral with 
20 the pivotal support portion 51. The protrusion 111 has a 
substantially inverted L-shaped configuration in cross-section as 

viewed in FIG. 10. 

A flange 112 is formed integrally with the pivotal support 
bracket 41 and extends into a gap formed between the folded end of 
25 the protrusion 111 and the support portion 51, so that one end of the 
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fixing screw 61 opposes the flange 112 as shown in FIG. 10 . The flange 
112 has a width in a radial direction about the pivotal axis (the pin 
42) such that the fixing screw 61 opposes the flange 112 when the saw 
unit 50 is in any of the pivotal position. In the same manner as the 
slide lock mechanism 60 of the first embodiment, the pivot lock 
mechanism 110 may optionally be protected by a dust cover 113 from 
the outside environment. 

According to the circular saw 100 of this representative 
embodiment, as the saw unit 50 is moved in the horizontal direction 
or as the spline shaft 104 is slidably moved in the axial direction, 
the photoelectric sensor 103 detects the movement of the spline shaft 
104 . The photoelectric sensor 103 then outputs a control signal to 
a control unit (not shown) in the same manner as the first 
representative embodiment. The control unit activates the solenoid 
of the actuator 55 and the solenoid of the actuator 66 then moves 
a rod 66a upwardly as viewed in FIG. 8. As a result, the fixing screw 
61 is rotated by a predetermined angle and is moved axially toward 
the flange 112 of the pivotal support bracket 41. 

When one end of the fixing screw 61 abuts the flange 112, the 
saw unit 50 is fixed in position in the vertical direction . This fixed 
state is maintained as long as the saw unit 50 is moving in the 
horizontal direction. 

When the horizontal movement of the saw unit 50 stops, the 
photoelectric sensor 103 no longer detects a change in the reflected 
light pattern, and the control unit deactivates the actuator 66. The 
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rod 66a of the actuator 66 then extends downwardly as shown in FIG. 
9, so that the fixing screw 61 is rotated to be loosened. As a result, 
one end of the fixing screw 61 is moved away from the flange 112, and 
the saw unit 50 is permitted to pivot vertically. 
5 As described above, with the circular saw 100 of the second 

representative embodiment , the saw unit 50 is prevented from pivoting 
in the vertical direction during the movement of the saw unit 50 in 
the horizontal direction. Therefore, the operator is not required 
to hold the vertical position (pivoted position) of the saw unit 50 
10 during the cutting operation while pushing the saw unit 50 in the 
horizontal direction. For this reason, the operator can concentrate 
on the pushing operation, and the cutting operation can be smoothly 
and easily performed. 

As described above, the circular saw 1 of the first 
1 5 representative embodiment has the function of preventing to the saw 
unit 50 from moving in the horizontal direction during the vertical 
pivotal movement of the saw unit 50, while the circular saw 100 of 
the second representative embodiment has the function of preventing 
the saw unit 50 from pivoting in the vertical direction during the 
20 horizontal movement of the saw unit 50. However, both these two 
functions may be provided in the same circular saw. 

In addition, although the above representative embodiments 
have been described in connection with a portable circular saw, in 
which a saw unit is vertically pivotable about a pivotal axis, the 
25 present invention may also be utilized with a circular saw having a 
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saw unit that is vertically movable in parallel to a table, or a table 
saw that has a table for fixed installation to the workplace. 

Further, the photoelectric sensors 53. 103 may be replaced by 
any other non-contact sensors, such as magnetic sensors, or contact 
5 sensors. For example, in order to detect the pivotal movement of the 
saw unit 50, a potentiometer may be mounted on the blade case 56 
adjacent the pivotal axis of the saw unit 50. Further, in order to 
detect the horizontal movement of the saw unit 50, a roller and a 
potentiometer may be mounted on the holder 32(102) . The roller can 
10 slidably contact the spline shaft 33(104) such that it rotates as the 
spline shaft is moved. The potentiometer detects the rotation of the 
roller, so that the potentiometer serves as a sensor for detecting 
the horizontal movement of the saw unit 50. 

While the invention has been described with reference to 
15 preferred embodiments thereof, it is to be understood that 
modifications or variations may be easily made without departing from 
the spirit of this invention which is defined by the appended claims. 
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What is claimed is: 

1. A circular saw comprising: 

a table having an upper surface for placing a workpiece thereon; 

a saw unit having a saw blade mounted thereon; 

means for supporting said saw unit on said table such that said 
saw unit is movable in a horizontal direction parallel to said upper 
surface of said table and is movable in a vertical direction relative 
to said upper surface of said table; and 

at least one of first lock means and second lock means, said 
first lock means being operable to prevent said saw unit from moving 
in the horizontal direction in response to the movement of said saw 
unit in the vertical direction, and the second lock means being 
operable to prevent the saw unit from moving in the vertical direction 
in response to the movement of said saw unit in the horizontal 
direction ♦ 

2 . The circular saw as defined in claim 1 wherein said first lock 
means includes a fixing member operable to fix said saw unit in position 
relative to said table in the horizontal direction, an actuator for 
operating said fixing member, and sensor means for detecting the 
vertical movement of said saw unit, 

3. The circular saw as defined in claim 2 wherein: 

said support means includes a support arm mounted on said table, 
a slide member horizontally slidable relative to said support arm, 
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and hinge means for vertically pivotally connecting said saw unit to 
said slide member; and 

said fixing member of said first lock means is operable to fix 
said slide member in position relative to said support arm, and said 
sensor means is operable to detect the vertical pivotal movement of 
said saw unit relative to said slide member. 


4. The circular saw as defined in claim 3 wherein: 

said slide member comprises a slide shaft slidably inserted 
10 into a holder provided on said support arm; 

said fixing member comprises a screw inserted into a threaded 

hole formed in said holder in a direction perpendicular to an axial 

direction of said slide shaft, said screw having one end abutting said 

slide shaft; and 

15 said actuator serves to rotate said screw in both clockwise 

and counterclockwise directions so as to move said screw toward and 
away from said slide shaft. 

5 . The circular saw as defined in claim 4 further including a dust 
20 cover mounted on said holder for protecting said actuator and said 

screw from the outside environment. 

6. The circular saw as defined in claim 4 wherein: 

said sensor includes a detector plate mounted on one of said 
25 slide shaft and said saw unit, and an optical sensor mounted on the 
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other of said slide shaft and said saw unit; 

said detector plate having a plurality of parallel 
identification bars marked thereon, and said parallel bars being 
spaced from each other by a predetermined distance; 
5 said optical sensor being operable to detect the movement of 

said parallel identification bars as a change in reflected light 
pattern . 

7 . The circular saw as defined in claim 1 wherein said second lock 
1 0 means includes a fixing member operable to fix said saw unit in position 
relative to said table in the vertical direction, an actuator for 
operating said fixing member, and sensor means for detecting the 
horizontal movement of said saw unit. 

15 8. The circular saw as defined in claim 7 wherein: 

said support means includes a support arm mounted on said table , 
a slide member horizontally slidable relative to said support arm, 
and hinge means for vertically pivotally connecting said saw unit to 
said slide member; and 

20 said fixing member of said second lock means is operable to 

fix the pivotal position of said saw unit relative to said slide member, 
and said sensor means is operable to detect the horizontal slide 
movement of said slide member relative to said support arm. 

25 9. The circular saw as defined in claim 8 wherein: 
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said slide member comprises a slide shaft slidably inserted 
into a holder provided on said support arm; 

said fixing member comprises a screw engaged with a threaded 
hole formed in said saw unit in a direction parallel to the pivotal 
axis of said saw unit; 

said slide shaft having a flange portion that includes an 
abutting surface extending within a plane perpendicular to the pivotal 
axis of said saw unit , so that one end of said screw abuts said abutting 
surface of said flange portion; and 

said actuator serves to rotate said screw in both clockwise 
and counterclockwise directions so as to move said screw toward and 
away from said abutting surface. 

10. The circular saw as defined in claim 9 further including a dust 
cover mounted on said saw unit for protecting said actuator and said 
screw from the outside environment. 

11. The circular saw as defined in claim 9 wherein: 

said sensor means includes a plurality of parallel 
identification bars marked on said slide shaft and includes an optical 
sensor provided on said holder; 

said parallel bars being spaced from each other by a 
predetermined distance in a longitudinal direction of said slide 
shaft ; and 

said optical sensor being operable to detect the movement of 
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said parallel identification bars as a change in a reflected light 
pattern . 

12. The circular saw as defined in claim 1 wherein the circular 
saw includes both said first lock means and second lock means, 

13. The circular saw as defined in claim 12 wherein: 

said first lock means includes a first fixing member operable 
to fix said saw unit in position relative to said table in the 
horizontal direction, a first actuator for operating said first fixing 
member, and first sensor means for detecting the vertical movement 
of said saw unit; and 

said second lock means includes a second fixing member operable 
to fix said saw unit in position relative to said table in the vertical 
direction, a second actuator for operating said second fixing member, 
and second sensor means for detecting the horizontal movement of said 
saw unit. 

14. The circular saw as defined in claim 13 wherein: 

said support means includes a support arm mounted on said table , 
a slide member horizontally slidable relative to said support arm, 
and hinge means for vertically pivotally connecting said saw unit to 
said slide member; 

said first fixing member of said first lock means is operable 
to fix said slide member in position relative to said support arm, 

25 


and said first sensor means is operable to detect the vertical pivotal 
movement of said saw unit relative to said slide member; and 

said second fixing member of said second lock means is operable 
to fix the pivotal position of said saw unit relative to said slide 
member, and said second sensor means is operable to detect the 
horizontal pivotal movement of said saw unit relative to said support 
arm. 

15. The circular saw as defined in claim 14 wherein: 

said slide member comprises a slide shaft slidably inserted 
into a holder provided on said support arm; 

said first fixing member comprises a first screw inserted into 
a first threaded hole formed in said holder in a direction 
perpendicular to an axial direction of said slide shaft, said first 
screw having one end that can abut said slide shaft; 

said first actuator serves to rotate said first screw in both 
clockwise and counterclockwise directions so as to move said first 
screw toward and away from said slide shaft; 

said second fixing member comprises a second screw inserted 
into a second threaded hole formed in said saw unit in a direction 
parallel to the pivotal axis of said saw unit; 

said slide shaft having a flange portion that includes an 
abutting surface extending within a plane perpendicular to the pivotal 
axis of said saw unit , such that one end of said second screw can abut 
said abutting surface of said flange portion; and 
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said second actuator serves to rotate said second screw in both 
clockwise and counterclockwise direction so as to move said second 
screw toward and away from said abutting surface. 

16. The circular saw as defined in claim 15 further including a 
first dust cover and a second dust cover, said first dust cover being 
mounted on said holder for protecting said first actuator and said 
first screw from the outside environment, and said second dust cover 
being mounted on said saw unit for protecting said second actuator 
and said second screw from the outside environment. 

17. The circular saw as defined in claim 15 wherein: 

said first sensor includes a detector plate mounted on one of 
said slide shaft and said saw unit, and a first optical sensor mounted 
on the other of said slide shaft and said saw unit; 

said detector plate having a plurality of first parallel 
identification bars marked thereon, and said first parallel bars 
being spaced from each other by a predetermined distance; 

said first optical sensor being operable to detect the movement 
of said first parallel identification bars as a change in reflected 
light pattern; 

said second sensor means includes a plurality of second 
parallel identification bars marked on said slide shaft and includes 
a second optical sensor provided on said holder; 

said second parallel bars being spaced from each other by a 
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predetermined distance in a longitudinal direction of said slide 
shaft ; and 

said second optical sensor being operable to detect the 
movement of said second parallel identification bars as a change in 
a reflected light pattern. 
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Abstract 


A circular saw includes a table having an upper surface for 
placing a workpiece thereon. A saw unit has a saw blade mounted 
5 thereon and is supported on the table such that the saw unit is movable 
in a horizontal direction parallel to the upper surface of the table 
and is movable in a vertical direction perpendicular to the upper 
surface of the table. At least one of a first lock device and a second 
lock device is provided. The first lock device is operable to prevent 
1 0 the saw unit from moving in the horizontal direction in response to 
the movement of the saw unit in the vertical direction. The second 
lock device is operable to prevent the saw unit from moving in the 
vertical direction in response to the movement of the saw unit in the 
horizontal direction. 
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